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Motivation

The COMET Program

> Physical quantities in the PBL (flow velocity, temperature, moisture)
display rapid variations, and vertical mixing is strong.

» Remote sensing of PBL temperature and water vapor from the space is
challenging.
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CLARS

California Lab for Atmospheric Remote Sensing (CLARS):

High spectral resolution measurements at Mt. Wilson A
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CLARS Spectrum

BLACK: All Gases / RED: H20 Absorption
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Water Vapor

Water vapor density
decreases rapidly with
altitude, with most of it
concentrated in the
lower part of the
atmosphere.
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Near-IR Bands
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Results: Near-IR Bands

Simulated relative reflectance

Temperature at high
altitudes (>2 km) has small £,
effects on the observed to.
radiance m R
AR |

This implies that we can B0 005 PN | \
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use climatological/model §0°O°5 Relative differences
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Results: Near-IR Bands

Sensitivities to temperature i ’
and water vapor profiles ol 0
CASE T, T, WV, WV,
1 1 1 1 1
2 1.02 1.01 1 1
3 098 099 1 1
4 1 1 2 1 1
5 1.02 1.01 2 1
6 098 099 2 1
7 1 1 0.5 1
8 1.02  1.01 0.5 1 Temperaue Nomalzed WY .
9 098 099 05 1



Results: Near-IR Bands
o

» By comparing with observed
reflectance, a column vapor
content 1s retrieved at each
given water vapor or
temperature profile condition

Radiance

solute Diff
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> Different PBL water vapor or <o/
temperature profiles can lead — %2 %9 %% 6% 40
to similar reflectances but /
quite different total column
water vapor
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Results: Near-IR Bands
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Different temperature or water vapor profiles lead to a relative
difference of less than 20% for column water vapor



Results: IR Bands
mre

» Problem for IR channels: upper layer temperature contributes
more to the TOA brightness temperature variation
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Results: IR Bands

13|
» If we know the upper layer temperature and water vapor

correctly:
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Retrievals based on Markov-Chain Monte Carlo Method



Conclusions

Near-IR bands:

PBL water vapor can be retrieved provided there 1s a
constraint on T.

IR bands:

PBL temperature can be retrieved 1f upper layer temperature 1s
known.

Future work: combined Near-IR and IR retrievals
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Known Facts (II)
e

» Radiative transfer without scattering and emission:

Gasdensity | .
I;(s1) = 1,(0) exp (—/ k;.p dS)
0

S

Absorption Coefficient

<>—>

a = ao(p/po)To/T)"
> Questions:

Is the information enough for PBL temperature and H,O retrieval?

Can the influences of temperature and H,O be separated?



Results: Near-IR Bands

Theoretical tests indicate

that near-IR observations
can be used to retrieve
temperature and H,O
independently, if the other

1s known accurately.

H,0 5.9
T 6.3
H,0 & T 11.7
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retrieved state to true state values.
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